The term idiopathic noncirrhotic portal hypertension (INCPH) has been recently proposed to replace terms, such as hepatoportal sclerosis, idiopathic portal hypertension, incomplete septal cirrhosis, and nodular regenerative hyperplasia, used to describe patients with a hepatic presinusoidal cause of portal hypertension of unknown etiology, characterized by features of portal hypertension (esophageal varices, nonmalignant ascites, porto-venous collaterals), splenomegaly, patent portal, and hepatic veins and no clinical and histological signs of cirrhosis. Physicians should learn to look for this condition in a number of clinical settings, including cryptogenic cirrhosis, a disease known to be associated with INCPH, drug administration, and even chronic alterations in liver function tests. Once INCPH is clinically suspected, liver histology becomes mandatory for the correct diagnosis. However, pathologists should be familiar with the histological features of INCPH, especially in cases in which histology is not only requested to exclude liver cirrhosis.
Historical background
In 1889, Guido Banti, an Italian pathologist, described a disease with splenomegaly and hypersplenism not associated with any known hematological disease. 1 He considered the spleen as the primary site of the alterations leading to sclerosis of the splenic and portal veins. Over the years, it became clear that the patients described by Banti may have been affected by a variety of vascular and liver disorders, difficult to define, given the diagnostic facilities available at that time. In 1962, a syndrome distinct from both cirrhosis and extrahepatic obstruction of the portal vein was described in patients with portal hypertension from northern India. 2 The disease was called noncirrhotic portal fibrosis. 3 In 1965, Mikkelsen et al 4 identified a concentric thickening of the portal vein and its radicles and called this condition "hepatoportal sclerosis" while Boyer et al 5 studying cases of noncirrhotic portal fibrosis in India adopted the term idiopathic portal hypertension. In the Western world, terms such as hepatoportal sclerosis, idiopathic portal hypertension, incomplete septal cirrhosis, and nodular regenerative hyperplasia (NRH) have been used over the years to describe the histological alterations observed in patients with portal hypertension in absence of cirrhosis, thus increasing the confusion about the syndrome. Finally, in 2011, a group of European experts in portal hypertension proposed the term idiopathic noncirrhotic portal hypertension (INCPH) to be used in future collaborative studies.
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In Western countries, INCPH is considered a rare disease and few series of patients have been collected and described so far. [7] [8] [9] [10] However, in our opinion, due to low level of clinical suspicion, INCPH may be missed or confused with more frequent diseases. For example, it is possible that in a patient with esophageal varices, mild or no alterations in liver function tests, and no evidence of etiological factors, the diagnosis of "compensated cryptogenic cirrhosis" may be made without taking into consideration INCPH. Moreover, INCPH may be frequently associated with a number of diseases and drug treatment and should be actively searched in these instances. Finally, evidence is increasing that among patients with chronic alanine aminotransferase (ALT)/ aspartate aminotransferase (AST) elevation of unknown origin, histological sings of INCPH can be found at liver biopsy, suggesting the possibility of diagnosing INCPH at an early stage, even before the clinical evidence of portal hypertension. 11, 12 In this review, we will try to answer some clinical questions concerning the diagnosis of INCPH.
What is the clinical manifestation of INCPH?
The majority of patients with INCPH present in early adulthood with a complication of portal hypertension usually variceal bleeding. At the diagnosis, they present signs of portal hypertension (esophageal or gastric varices). Not infrequently, the patients have been referred to a hematologist because of thrombocytopenia and splenomegaly. 13 Ascites may occur, more frequently as a transient phenomenon, consequent to other complications, such as gastrointestinal bleeding and infections. [7] [8] [9] Hepatic encephalopathy may also occur, more frequently as a subclinical cognitive impairment, but ~7%-8% of the patients experiences at least one episode of overt hepatic encephalopathy. 8 In INCPH, the cognitive impairment is mainly related to the presence of large portal-systemic shunts, either spontaneous or iatrogenic.
14 Portal vein thrombosis is a common complication of INCPH. 9, 15 HIV infection and variceal bleeding at diagnosis 8 Liver biopsy is essential in the diagnostic flowchart of INCPH to exclude the diagnosis of liver cirrhosis, severe fibrosis, and rule out liver diseases known to cause portal hypertension in absence of cirrhosis ( Table 1 ). The biopsy sample can be obtained either via the percutaneous or the trans-jugular approach; however, the latter method requires more extensive supplies and experience, and generally yields smaller and fragmented tissue samples as compared to the percutaneous approach. 
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Although there are no pathognomonic histopathologic features of INCPH, a number of microscopic lesions, both within portal tracts and in the liver parenchyma, are frequently associated with this condition. These are highlighted using hematoxylin and eosin, reticulin stain, and at least one connective tissue stain (ie, Picrosirius red, Masson trichrome, Elastic-Van Gieson) are performed on biopsy samples. 6 Lesions observed at the level of portal tracts include 1) obliterative portal venopathy (or phlebosclerosis), defined as obliteration or stenosis, with fibrosis or medial hypertrophy of portal vein branches, generally affecting medium-sized and preterminal portal veins ( Figure 1A -C); 2) portal fibrosis ( Figure 1A ) with portal tracts that are often small and rounded, without inflammation; 3) paraportal shunting vessels, that is, dilated, thin-walled aberrant vascular channels herniating from the portal tracts into the surrounding parenchyma ( Figure 1D ); 4) portal venules dilatation, that is, enlarged portal branches which are at least three times greater than the size of the bile duct ( Figure 1E ); and 5) increased number of portal vascular channels ( Figure 1F ). Interestingly, obliterative portal venopathy can be observed in liver biopsies even before the appearance of signs of portal hypertension.
Thus, it is important to recognize this lesion on histology and follow-up subjects afterward.
11
The liver parenchyma frequently shows sinusoidal dilatation, defined as a sinusoidal lumen that is wider than one liver cell plate. 16 This alteration generally affects multiple lobules within liver biopsy specimens and is associated with a thin rim of perisinusoidal fibrosis (Figure 2A ). In the setting of NCPH, sinusoidal dilation is interpreted as a nonspecific feature of impaired portal venous flow. A less frequent finding, which can be observed in liver biopsies, is NRH defined as parenchymal micronodular transformation, due to the presence of areas of hyperplastic hepatocytes alternating with atrophic, compressed liver plates, in the absence of fibrous septa. 17 NRH is often a subtle change, which can be highlighted by reticulin stain ( Figure 2B ). Less frequent findings, which can be observed in INCPH, include evidence of organizing thrombosis of portal vein branches within medium-sized and large portal tracts ( Figure 2C ) and small platelet deposits in the sinusoids ( Figure 2D ). These findings are in line with the presence of an obstructive portal microvasculopathy as the main pathogenic mechanism of INCPH, which, in turn, would cause liver nodular hyperplasia, as a consequence of focal liver ischemic damage. 
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How uncommon is INCPH in the Western world?
INCPH is more prevalent in developing countries and socioeconomically disadvantaged individuals. 4, 9, 18, 19 In India, INCPH accounted for 23% of patients with portal hypertension in 1980s but only 5.6% more recently. 13, 20 In Japan, the incidence rate of INCPH was 0.75/10 6 population/year in 1985. 21 Two more recent Japanese nationwide epidemiological surveys collected 322 patients treated in 2,208 departments in 1998 and 229 patients treated in 1,885 departments in 2004. 22 In Europe and US, this condition is more prevalent in female (M:F=1:3), while in India it seems to be predominant in male sex. 23 In the Western world, INCPH might be responsible for only 3%-5% of cases of portal hypertension. 6 Bacterial infection of the gut with repeated septic embolization and subsequent obstruction of small portal veins have been suggested to account for the high prevalence of INCPH in low socioeconomic areas with a high abdominal infection rate at birth and in early childhood. Improvements in hygiene and living standards may explain the decreasing incidence of INCPH in India and Japan during the last decades, and the low prevalence of the disease in Western countries. However, the lack of a national database of patients with INCPH prevents an accurate calculation of its prevalence. Moreover, the low reported prevalence of this condition may be also explained by fact that liver cirrhosis is the main cause of portal hypertension in the West and is suspected and diagnosed more easily. Patients with INCPH are often classified as cirrhotic and it makes INCPH underestimated.
In which patients should INCPH be suspected? In patients with compensated cryptogenic cirrhosis
The diagnosis of INCPH is based on the finding of portal hypertension with patency of the portal and hepatic veins in the absence of known causes of liver damage. These features coincide with those required for the diagnosis of cryptogenic cirrhosis. Usually, patients with INCPH have no signs of liver damage but transaminases or cholestasis enzymes could sometimes be elevated, while the liver synthetic capacity is usually preserved. This makes it difficult to distinguish between INCPH and compensated cirrhosis, in which liver function is still preserved. In both compensated cirrhosis and INCPH, the only laboratory abnormalities observed, such as anemia, leukopenia, and thrombocytopenia, may be the consequences of hypersplenism. At the abdominal ultrasound, the patients affected by INCPH show signs of portal hypertension and, because of the presence of NRH, the liver surface often appears irregular and indistinguishable from a cirrhotic liver. Table 2 reports the comparison among clinical, laboratory, and ultrasound findings observed in patients with biopsy proven cryptogenic cirrhosis and INCPH. In patients with INCPH, the spleen diameter was significantly higher than in cirrhotic patients. INCPH patients have abnormal levels 
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Idiopathic noncirrhotic portal hypertension Transient elastography may help to rule out cirrhosis. The finding of liver stiffness values lower than 12-14 kPa in the presence of clear signs of portal hypertension should raise the suspicion of INCPH 30, 31 as well as an increased spleen/ liver stiffness ratio. 32 While portal hypertension due to cirrhosis is associated with an elevated HVPG in INCPH, the HVPG is not always elevated 33 and the hemodynamic evaluation shows a significant difference between the HVPG and the portal vein pressure gradient consistent with a significant presinusoidal component of the portal hypertension.
The earlier considerations support the indication of liver biopsy in any patients with portal hypertension of unknown origin and patent hepatic and portal vein, especially if the patient has a preserved liver function and low stiffness value. The histological distinction between cirrhosis and INCPH is feasible based on the presence/absence of architectural alterations and significant fibrosis.
In patients affected by diseases known to be associated with INCPH
INCPH is frequently found in patients affected by the diseases listed in Table 3 . In some cases, INCPH is believed to be associated more with the treatment of the disease than the disease itself. Among 287 patients with INCPH collected in Europe, 152 (53%) had an associated disease. Strictly speaking, the term "idiopathic" should be reserved to the cases in whom the associated diseases are absent. If we believe that portal hypertension is causally related to the presence of other diseases, the term noncirrhotic portal hypertension associated with (or secondary to) a given disease should be more appropriate. However, it has been suggested to use the term idiopathic also in patients with noncirrhotic portal hypertension associated with other disorders or medications. 6 The uncertainty in the pathogenesis of INCPH and the similarity between the histological alterations observed in patients with portal hypertension associated or not with another disease probably justify this suggestion.
A practical consequence is that in patients affected by diseases known to be associated with INCPH, the active searching of signs of portal hypertension would be suggested. However, the prevalence of INCPH among unselected patients with other disease is largely unknown. INCPH has been reported in 1% of HIV patients in India 34 and in 4% of patients affected by primary immunodeficiency in Italy, 35 but data on the prevalence are largely lacking.
On the other hand, once the diagnosis of INCPH is made, an active searching of the diseases listed in Table 3 would be of liver synthesized proteins less frequently than cirrhotic patients. However, overlap exists making difficult the distinction between INCPH and cryptogenic cirrhosis in the single patient.
Imaging methods, such as computed tomography, magnetic resonance imaging, or ultrasound examination, have poor sensitivity and specificity for the diagnosis of INCPH and in distinguishing these patients from those affected by cirrhosis. Doppler ultrasonography will show a liver with an increased longitudinal diameter and heterogeneous parenchyma and nodular surface. When visible, regenerative nodules are small and isoechoic. 24 Hyperechoic nodules have been reported in very rare cases of INCPH with NRH. 25 On computed tomography, regenerative nodules remain isodense or hypodense in both arterial and portal venous phases, distinguishing NRH from focal nodular hyperplasia and adenomas. 26 At magnetic resonance, regenerative nodules appear hyperintense on T1-weighted images and iso-or hypointense on T2-weighted images. [27] [28] [29] Hepatic Medicine: Evidence and Research 2016:8 submit your manuscript | www.dovepress.com
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In patients with prothrombotic disorders
The relationship between INCPH and prothrombotic diseases is suggested by the high prevalence of hypercoagulability observed in the different series. In a French population described in 2002, 9 a prothrombotic disorder (myeloproliferative neoplasm, protein S or C deficiency, anticardiolipin antibodies) was found in 50% of patients. Moreover, the presence of obliterative portal venopathy in liver biopsies from patients with INCPH suggests the possibility that thrombotic events in the portal branches may be the anatomical base for INCPH development. Finally, patients with INCPH frequently develop a portal vein thrombosis during the followup, although this finding may be attributed to the low portal vein flow secondary to the presinusoidal increment of hepatic resistance. In the French series, 13 patients developed portal vein thrombosis after a median of 7.6 years from diagnosis. Similarly, a report from Turkey described extrahepatic portal vein thrombosis in seven of 34 (20%) patients with INCPH over a 5-year follow-up period. 36 Anticoagulation has been consequently been proposed as a treatment for patients with INCPH.
The relationship between INCPH and hypercoagulation raises the possibility that a patient with portal hypertension attributed to portal vein thrombosis may be actually affected by an undiagnosed INCPH, preexisting to the development of portal vein thrombosis. Actually in ~25% of the patients with portal vein thrombosis, the underlying cause remains unknown despite the active searching of local or systemic diseases known to be associated with a thrombotic event. In patients with portal vein thrombosis of unknown origin, and also in those in whom a prothrombotic disease is diagnosed, liver biopsy is seldom performed and thus the diagnosis of INCPH as the preexisting condition for portal vein thrombosis may be missed.
In patients with chronic ALT/AST elevation of unknown origin
Two recent papers suggest that the histological lesions commonly described in patients with INCPH can also be observed in patients with chronic unexplained alteration of liver enzymes and no portal hypertension. Cazals-Hatem et al 11 by reviewing 59 biopsies with histological diagnosis of obliterative portal venopathy (one of the most characteristic features of INCPH) found that among them 15 patients had no signs of portal hypertension at the initial observation. However, six of them developed portal hypertension during the follow-up. More recently, Guido et al 12 by reviewing 482 liver biopsies from patients with chronic ALT/ AST elevation without cirrhosis and portal hypertension described histological alterations similar to those observed in patients with INCPH in 94 patients (19%). Interestingly, in this series, some patients were affected by diseases known to be associated with INCPH, such as autoimmune disorders (13% of patients) and prothrombotic disorders (6% of patients). These observations, if confirmed, suggest that patients with INCPH may be searched also among the patients with chronic liver function test abnormalities of unknown etiology and no signs of portal hypertension and that at least a proportion of these patients may develop portal hypertension later on. 11 Again, the lack of awareness of this possibility as well as the lack of familiarity of the histological features of INCPH among the pathologists should contribute to the underestimation of this condition. Primary antibody-deficiency syndrome 35, 43, 44 Genetic disorders Cystic fibrosis [45] [46] [47] [48] Adams-Oliver syndrome 6 Turner's disease 6 Hematologic disease [49] [50] [51] [52] [53] [54] [55] Myeloproliferative A number of issues remain to be clarified, including the etiology and pathogenesis of INCPH, its natural history, prognosis, and management. Cooperative studies are probably needed to solve these issues in a clinical condition, which, although underestimated, remains an infrequent disorder.
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